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The annual average of the bias for each rain

gauge as a function of its distance from each radar. The
biases have been determined using radar and gauge
data from 1998.
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The POD, FAR, and CSI for the method of

Waldvogel as a function of the warning threshold. Only
days with a freezing level at De Bilt higher than 2.0 km
at 12 UTC have been taken into account.

XYGU7YX9V�:R79ZzAW143]JbPDQH:To�BD6>r]14rHX979X9P�Z=6>K�PDQH:�o�BD:<G!:<3�_<:�64KQH1>X97@X93�q
_RBD:[1>G!:RGT0�XLPDQ�X93H_CBD:[1>G!X93H^=Q�:<X9^8QzPT6>K�PDQ�XYG2BD:R{H:<_RPDX9M�XLP`Z�_<6>BD:8y

�QH:�;|:CPDQH6�J=6>KEF1>7YJ�M868^8:R7�X9G2_<IWB!BD:<3zPD7LZ=1>79G!6br@:<X93�^�IHG!:<J
XY3bPDQ�:����BA����T�,Q]14X97\J�:RPD:<_CPDXY6>3=1>79^864BDXLPDQH;Åa�E,X9P!PU:RPU1>7�y9A
¡ �8�>£ cCy
��G!X93H^bPDQ�:�JH1tPp1�6>K$G!:<;|XLqs68o@:CBp14PDX9683H1>7BDI�3/6>KNPDQ�:-Q]14XY7

J�:RPD:<_CPDXY6>3~o�BD6�JWIH_RP[A$143F:R��PD:<3�G!XYM8:OM8:RBDXL�]_[1tPDXY6>3~6>K2EF1>7YJWq
M�68^>:<7C$ G/;|:RPDQH6�J�Q]14G/r@:<:R3�o@:CB!K�6>BD;|:<J�y�
�Q�:�:R��PD:<3HJ�:[J
M�:RBDXL�]_[1tPDX9683�Q]14G=r@:<:<3,o@:RB!K�6>BD;|:[J,X93�PDQ�:mGD1>;|:�0�1[Z�X93
0�QHX9_CQ}PDQH:|;|:RPDQ�6�J}6>K2EF1>7YJ�M868^8:R7UQ]14G�r@:<:<3FM�:CBDX9�H:[J�6>3
¡tí}G!:<79:<_CPD:[J�JH1<ZWG|0�X9PDQ�X93�PDQH:�G!I�;|;|:RB|64K|¡ �8�>� a�5�6>7Y79:Rq
;=1>3O:RPT1>7�y9A\ì4x8x8xD&]5�687979:<;=1>3�A]ì4x8x�¡tcCy�ë�XY1hr�XY3�3HX93H^h6>K�PDQ�:
� w~Q]14XY7�J�:RPD:R_RPDX9683�X9;=1>^>:<G�1[M>1>X97Y1>rH79:'K�64B�:[14_CQ(J�1[ZzA2PDQ�:
Bp18JH1tB�J�14Pp1bX9G�BD:[J�I�_<:[J/PD6|683�7LZ}¡<v�í|JH14XY7LZ/Q]1>X97NJW:RPD:<_RPDX96>3
XY;=14^8:<G<y�ë�:RBDXL�H_[14PDX9683"J�14Pp1�ANr@6>PDQ~G!IWB!K�1>_R:�QH1>X97U6>rHG!:RBDM>14q
PDXY6>3HGn1>3HJ�J�1>;=1>^>:bBD:<o@6>B!PDG<A�Q]1>G-r@:R:<3F_<6>7Y79:<_CPD:[J�K�64BnPDQ�:
G!IH;|;|:RB�6>K�ì>x>x8xWyh��BD6>;ôPDQ�:h+-��./�T3�:RP`0U6>BDVm64KUoWBD:<_<X9o�q
X9Pp1tPDX9683,6>rHG!:RBDM�:CBDG<A�1}PD6>Pp147�64K�1>r@6>I�P/í>x>x�Q]14X97�6>rHG!:RBDM>14q
PDXY6>3HG=JWI�BDX93H^'PDQH:�G!IH;|;|:RB�6>K�ì4x8x>x}0�:RBD:/68r�Pp14X93H:[J\y���3
18JHJWXLPDXY6>3*A�1nPD64Pp1>7\6>K�1>r@6>I�P-¡ � x8xhBD:Ro@6>B!PDG�64KNQ]14XY7�J�1>;=1>^>:
Q]1[M�:nr@:<:<3�68r�Pp14X93H:[JmK�BD6>;ÅPDQ�BD:<:�1>^4BDXY_RIH7LPDI�Bp147)X93�G!I�Bp1>3�_<:
_<68;|oH1>3HX9:<G<y2
�QH:nQ]1>X97*:<M�:<3zPDG<A]_R68IH3zPD:[J�o@:CB�J�1[Z/1>3HJ�o@:RB
J�X9G%P!BDX9_RP[A]QH1tM8:-r@:<:<3�_<7Y14G!G!X9�H:[JmIHG!X93H^Oì[qsr�Z�q`ìn_R683zPDX93H^8:R3H_RZ
Pp1>rH79:<G20�Q�XY79:-PDQH:�0214BD3�X93H^bPDQ�BD:RG!QH687YJ\AHX�y :8y9AHPDQ�:-;|XY3�X9;�IH;
BD: ù IHXLBD:[J�Q�:<X9^8QzPhJ�XLõ\:RBD:<3�_<:'a*) +.-0/FE ) 1.3 cCANX9Gn_CQH1>3H^>:[J�y
��BD68;ÿPDQ�:|_<683zPDX93H^>:<3H_RZ�Pp1>r�79:<G<ANPDQH:=#NBD68rH1>rHX979XLP`Z~ �K2��:Rq
PD:<_RPDX9683=a�#� ���cCA<PDQH:��]147YG!:U��7Y14BD;���14PDX96ha����T��cCA<PDQ�:���BDX9P!q
XY_<1>7)	WI�_<_<:<G!G��`3]JW:R�Fas�2	��!cCA\143]J�PDQH:nrHXY14G�Q]1[M�:nr@:<:<3'_[1479q
_<IH7Y14PD:<J�y

��X9^8I�BD:�ì�G!QH6[0�GTM�:RBDXL�]_<14PDX9683�BD:<G!I�7LPDGTK�6>B�PDQ�:-;|:RPDQH6�J
6>K�EF1>7YJ�M�6>^8:<7�1>Gh1�K�IH3H_CPDXY6>3�64K2PDQH:�0�14BD3HX93�^/PDQ�BD:<G!Q�687YJ�y
�H6>B�PDQ�:�M8:RBDXL�]_[1tPDXY6>3*AW683�7LZ�¡8¡[íhJH1<ZWGUX93=PDQH:�021tBD; G!:[1>G!6>3
6>KUì>x>x8x|0�X9PDQ�1bK�BD:R:<î<X93H^O79:<M�:<7�Q�X9^8QH:CB�PDQ]143�ì�y x|V�;¯QH1[M�:
r@:<:<3�I�G!:[J�X93,64BpJ�:RB=PD6�BD:` `:<_RP/JH1<ZWG|0�QH:<3�0�XY3zPD:RB�Q]14X97�A

G!;=1>797WQ]14XY7�683|1�7Y1tBD^8:�G!_[1>79:8A�X9G)o@68G!G!X9rH79:8y)
�Q�:2M�:RBDXL�]_<14PDX9683
BD:<G!I�79PDGU6>K�E~1>7YJWM�68^>:<7C$ G2;|:CPDQH6�Jb683=PDQHX9G�7Y1tBD^8:�3�I�;�r@:RB�6>K
IH3�G!:<79:<_RPD:[JmJ�1<Z�G�G!QH6[0�PDQH14PTPDQH:-P!BD:<3HJ�GT6>K)PDQH:n1>o�o]14BD:R3�P
#� ���A��W�T�nA�143]J��2	���1tBD:-1>79;|68G%PTXYJ�:R3�PDX9_[147@PD6�PDQH6>G!:�68rWq
G!:RBDM�:<J|K�6>B�PDQ�:n¡[í-JH1<ZWGUX93�¡ �8�>� a�5�687979:<;=1>3=:RP�1>7�y9A]ì4x8x>x�cCy

�QH:)68oWPDX9;�IH;(o@:RB!K�6>BD;=143H_<:)6>KWPDQH:$;|:RPDQ�6�J�6>KWE~1>7YJWM�68^>:<7
X93=ì>x>x8x|as�2	W�#��x�G ð £ c)X9G�G!6>;|:R0�Q]1tP�BD:<J�IH_R:[Jh0�XLPDQ�BD:<G!o@:<_CP
PD6�PDQH14P$X93�¡ �8�>� as�2	W���,xDG í4ðzcCA�QH6[0�:<M8:RB[A�oWBD68r]14rH7LZ�_[14IHG!:[J
rzZhPDQ�:2IHG!:�6>K�I�3HG!:<79:<_RPD:<J|JH1<ZWG�X93=ì4x8x8x�y�
�QH:�M�:RBDXL�]_<14PDX9683
BD:<G!I�79PDGUo�BD:<G!:<3zPD:[J=X93O��XY^>I�BD:�ì�0�X9797�o�7Y1[ZO1�_RBDI�_<XY1>7@BD6879:�X93
PDQH:2�H3]1>7WPDIH3�XY3�^�6>K\PDQH:�Q]14X97@J�:RPD:R_RPDX9683=o�BD6�JWIH_RP�r]14G!:[J|683
PDQH:�;|:RPDQH6�JO6>K�EF1>7YJ�M�6>^8:<7�y

H ��l�i|emlh�Uk�û*d[ibe'û��Oe�j��Tk�fhk�g=�ñ�-����emû

��18J�14BbBD:<G!:<14BD_pQ�143]J"J�:<M8:<7968oH;|:R3�P�14P�+-�-./��X9G�K�64q
_<I�G!G!:[J/1tP2o�BD6�JWIH_<X93H^h68o@:RBp1tPDX9683]147*PD6z6>7YG2K�6>B�;|:RPD:<64BD687968^4Z
1>3HJhQzZ�JWBD6>7Y6>^>ZIBp1>JH1tBNBD:R{]:<_CPDXYM�XLP`ZzA>:<_pQH64PD68oHG<A8Bp1>X93�K�1>797�PD64q
Pp1>79G<A�1>3HJ,G!o@:<_<XY1>7�0�14BD3HX93�^8G<y 
�QH:'68o@:RBp1tPDX9683]147-o@:RB!K�64B!q
;=1>3�_<:m6>K�PDQ�:m_<79I�P!PD:RBOBD:<;|6tM8147�G%ZWG%PD:<;þX9G/GD1tPDX9G%K�1>_CPD6>B!ZzA
1>3HJbPDQH:�Bp18JH1tB!q�J�:RBDX9M�:[JbBp14XY3WK�147Y7�:<G%PDX9;=14PD:RG21>o�o@:[14B�Bp1tPDQH:RB
1>_R_<I�Bp1tPD:8y)��QH1>X97\J�:CPD:<_RPDX9683Oo�BD6�JWIH_RP2QH1>G�r@:R:<3�M>1>79XYJH1tPD:[J
1>3HJ}QH1>G�BD:<_<:R3�PD7LZ�r@:<_<6>;|:�6>o@:RBp14PDX9683H1>7�y�
�QH: ù IH1>79XLP`Z�6>K
PDQH:2��68oHo�79:RB�J�14Pp1�143]J�PDQ�:2o@6>PD:<3zPDXY1>7�6>K\PDQHX9G�JH14Pp1�K�6>B�68oWq
:RBp1tPDXY6>3]147N1>o�oH79X9_[14PDX9683�G�X9GTG%PDX97Y7*IH3HJ�:RBTX93�M�:<G%PDX9^�1tPDXY6>3*y���3�q
PDX9_<X9o]1tPD:[Jm��68o�oH79:RB�o�BD6�J�I�_RPDG�14BD:�I�M�:CB!PDXY_<1>70�X93]J�oWBD6>�H7Y:RG
1>3HJ�0214BD3�X93H^8G�K�6>B�Q�6>BDX9î<683zPp147$0�X93HJ�G!Q�:[14B[yhSU:<_<1>IHG!:�68I�B
P`0U6|��68o�oH79:RBTBp18J�14BDG�1tBD:�683H7LZ}¡[x8x|V�;¯1>oH14B!P[AHPDQ�:�o@68G!G!XLq
rH79:$_<6>;|o@68G!XLPDX9683�6>K�J�IH1>7Lqs��68o�oH79:RB�0�X93]J��]:<7YJWG*Q�687YJ�G*^>BD:[1tP
o�BD6>;|X9G!:8y

g=������g=��e'lh�-û
��6[Z�14^8X�AJ"�yKIn¡ �8£ vWA�ØG%PDI]JWZ/683mPDQH:�.�
���0�:[1tPDQH:RB�Bp1>JH1tB
G%ZWG%PD:<;¯K�64BnBD:� %:<_RPDX93�^/^>BD6>IH3HJ�_<79IWP!PD:RB[yMLONQP�RQSUTWVYX?Z[R�\
] R�^_Sa`bN_X@cedOR�^QP�fDgh`YA ú]ú A�¡ £�¢ai ìtð�vWy

5�6>797Y:R;=1>3*A��CyKI ì>x>xW¡>A(5�1>X97�J�:RPD:R_RPDX9683øI�G!X93H^ÿG!X93H^>79:Rq
o@6>7Y14BDX9î[14PDX96>3 Bp18J�14B[y�	�_<X9:<3zPDX9�H_�BD:<o@6>B!PÛE��Tq`ì4x8xW¡Cq
x�¡8Añ�T6tZz1>7(��:RPDQ�:RBD7Y1>3HJ�G¯./:RPD:<64BD687968^>X9_[1>7Ø��3HG%PDXLPDI�PD:
a�+-��./�!cCy

5�6>797Y:R;=1>3*A=�py9A�5ny��nyn��y�EF:<G!G!:<79G<Aj"�yn��y���yh �3�MW79:<:>A
143]J¯	\yk"Wy�.}yOS�14BD7Y1>^�I ì>x>x8x�A���:RM�:<7968o�;|:<3zP�64KF1
QH1>X97Lq�J�:RPD:<_CPDXY6>3�qso�BD6�JWIH_RP[ylL�flg_T�`bmMf�RQn�`poqN_S ] f?rYsBt8AW� H A
¡[ì � v i ¡[ì �8¢ y

./:<X9G!_pQH3H:CB[A�#Ny9A*��y��U6>797YX9:RB[A�nyH�`7979X93H^>0U6>B!PDQ�AM"Wy"868G!G<A*143]J
E�y8��1>3HJ�:<IJI�¡ �8��¢ A���JWM8143H_<:<Jn0�:<14PDQH:CB)Bp1>JH1tB�G%ZWG%PD:<;|G
X93��$I�BD68o@:_I�
�Q�:|�2 -	W
 ¢ í=1>_RPDX96>3*yMsqu�vYvw`MxOn�RQSa`yZ[R�\
] R�^_Sa`{z@^}|~`YA@�p��A*¡<ð�¡>¡ i ¡<ð�v>xWy

E~147YJ�M�6>^8:<7�A\��yYA@S�y\�H:[JW:RBD:RB[A�143]Jm#�y\u�BDX9;|;�I�¡ ��¢4� A*��BDXLq
PD:CBDX�1TK�6>B)PDQH:�JW:RPD:<_RPDX96>3b6>K\QH1>X97�_R:<797YG<y.��`px�PhP@vw`�Z[R ] R�^_Sa`YA
�D��A*¡[í8ìz¡ i ¡[í8ì>í�y

EF:RG!G!:<79G<A@5hy��nyH�nyH1>3HJ�"�y@5ny]S�:<:<V�Q�IHX9GaI�¡ �8�8¢ A�	zPD:<oz0�XYG!:
oWBD6z_<:[JWI�BD:$K�6>BG!IHo�o�BD:<G!G!X9683n6>K�143H68;=147968IHG^>BD68I�3]J�_<79IWP!q
PD:CB[y.m(�4z{�y\#�_��z@RQn2VYX.N_S(^�X�xOc���N_X@|UR�c��qNhc�N_S�z�g_T ] RQn2T4A
�$����¡[w>xW¡<v|�)�nA@ì ¢ x i ì ¢>¢ y

E�XLP!P[A)�ny9AU.}yN��y��)X97LPDG<A�uhyb"�y)	zPDIH;|o�K�Ay"�y)
�yy"868Q�3HG!683�A
�2y��hyN./XLPD_pQH:<797�A)1>3HJ�+by*E�yN
�QH6>;=1>GaIO¡ �>�8£ A��T3�:<3Wq
QH1>3�_<:[JmQ]14XY7$JW:RPD:<_RPDX96>3�147Y^>6>BDXLPDQH;ôK�6>B�PDQH:�E�	W��q £8£ �hy��R�Nl`yN_X@ch`J��^_S0R�|0N_T ] VYXD�]AN� ú A]ì £ w i v8x8v�y


